Muscarinic receptor agonist-mediated modulation of neuronal activity in rat cerebral cortex.
Multiple cortical neuronal responses were elicited by the iontophoretic application of muscarinic receptor agonists and antagonists in the rat cerebral sensorimotor cortex in vivo. (1) The muscarinic receptor agonist, oxotremorine-M induced a biphasic effect on spontaneous firing. This was evident as an early brief increase in the firing rate over the spontaneous discharge followed by secondary inhibition of spontaneous activity. The excitation could be blocked by the muscarinic receptor non-selective antagonist atropine and by both the M1 receptor antagonist pirenzepine and the M2 receptor antagonists gallamine or methoctramine. Oxotremorine-M inhibition of spontaneous activity was not affected by the M1 receptor antagonist pirenzepine, while evaluation of its sensitivity to gallamine and methoctramine was not possible since these two M2 receptor antagonists also depressed spontaneous activity, unlike pirenzepine. Of the other two muscarinic receptor agonists, oxotremorine had inconsistent and weak excitatory effects whilst McN-A-343 had only weak excitatory or inhibitory effects on spontaneous activity. (2) Oxotremorine-M, oxotremorine and McN-A-343 had a depressant action on neuronal discharges evoked by glutamate or acetylcholine. A depressant effect of oxotremorine-M was also demonstrated on the early excitation evoked by subsequent applications of oxotremorine-M itself. Of the three muscarinic receptor agonists tested, oxotremorine-M was the most potent in evoking a long-term depression of evoked discharges, lasting from several minutes (greater than 5 min) to as long as 40 min. Oxotremorine-M-induced depression of evoked responses was most sensitive to the M2 receptor antagonists, whereas oxotremorine-induced depression was more sensitive to the M1 receptor antagonist pirenzepine.(ABSTRACT TRUNCATED AT 250 WORDS)